Characterization of an endogenous substrate of the insulin receptor in cultured cells.
Using antiphosphotyrosine antibodies, we have characterized the tyrosine phosphorylation of an endogenous substrate of the insulin receptor in Fao hepatoma cells and in Chinese hamster ovary cells transfected with a eukaryotic expression vector containing the human insulin receptor cDNA. In Fao cells, besides the beta-subunit of the insulin receptor, a protein with a molecular mass between 170 and 210 kDa designated pp185, undergoes tyrosine phosphorylation immediately after insulin stimulation reaching a maximum level within 30 s. After 4 h of continuous insulin stimulation, the labeling of pp185 decreased to less than half of its original intensity, whereas the insulin receptor was unchanged. After 24 h of insulin stimulation, the phosphotyrosine-containing insulin receptor decreased by 75% owing to down-regulation, whereas the pp185 was completely undetectable. By several biochemical and physiological criteria, the pp185 is distinct from the insulin receptor. The pp185 and the beta-subunit of the insulin receptor were strongly labeled with [32P]orthophosphate, but in contrast to the insulin receptor, the pp185 was not labeled by cross-linking with 125I-insulin or surface 125I iodination. Unlike the insulin receptor, the pp185 was extracted from Fao cells without detergent, and tryptic phosphopeptide mapping of the pp185 and the insulin receptor yielded distinct patterns. Thus, the pp185 is not located at the external face of the plasma membrane and does not bind insulin. Treatment of Fao cells with the phorbol ester, phorbol 12-myristate 13-acetate, stimulated the phosphorylation of two proteins with molecular weights of 170 and 210 kDa which were immunoprecipitated with the anti-phosphotyrosine antibody. Subsequent insulin stimulation increased the phosphorylation of the 210 kDa protein, but the pp185 was not detected. Increasing the concentration of the human insulin receptor in the Chinese hamster ovary cells by transfection with a plasmid containing the human insulin receptor cDNA caused a higher level of tyrosine phosphorylation of the beta-subunit and the pp185. These data support the notion that the insulin signal may be transmitted to a cellular substrate (pp185) which may initiate insulin action at intracellular sites.